valuative bibliometrics is a field of quantitative science that uses methodologies like citation analysis to evaluate research performance. 1 Citation analysis utilizes citation data to quantify the impact of research as a reflection of the number of references that an article receives over time. An article that is highly cited has been critically read, deemed of value, and used to promote and defend research. This type of bibliometric analysis is especially important in the modern context with the existence of predatory journals and variations in the peer review process. 2 Using citation analysis and other quantitative methodologies, bibliometrics can identify the most impactful papers in a journal's history.
Published bibliometric studies have evaluated frequently cited papers in obstetrics and gynecology and other fields of medicine. 3e5 These studies provide insight into the important topics of each field and highlight the contributions of individual researchers and institutions. These studies can also focus on individual journals, identifying some of the most influential papers in a journal's history. 6 The Journal has published scientific articles for close to 150 years. During this time, the Journal published landmark papers that shaped the scope and practice of obstetrician-gynecologists. 3, 7 In its current form, the Journal's influence extends across continents, reaching more than 43,000 readers in print and online each year. 8 The Journal is now one of the most impactful obstetrics and gynecology journals, ranked second to Human Reproduction Update and is the top-ranked publisher of original research in the field. 7 To date, there has not been a bibliometric study of top-cited papers in the Journal. On the 150th anniversary of the Journal, we performed this study to identify the top-cited papers from the Journal and to see how characteristics of these publications changed over time. We hypothesized that the present analysis would identify a representative list of the Journal's most influential papers while also providing insight into the Journal's history and illuminating its impact on the field of obstetrics and gynecology.
Materials and Methods
We performed a bibliometric study looking at the top-cited articles in the Journal. We used Web of Science (of Thomas Reuters) and Scopus to identify the 100 most frequently cited articles in each database.
Web of Science includes articles from 1980 to the present. Scopus includes articles from 1920 to the present. Although Web of Science covers the modern history of the Journal, Scopus' data cover a greater proportion of the Journal's publication history. We elected to use both databases to identify the most frequently cited articles because both databases have been used in other bibliometric studies. 9e12 Articles were queried on Feb. 15, 2018 from Web of Science and Scopus. We identified the Journal's publications in each database and sorted the results by number of citations. The top 100 articles in each database were independently assessed and characterized by two reviewers (S.M.Y. and H.S.P.).
Each of the top-cited articles was evaluated for specific characteristics including the subject matter, study design, open access, and countries and institutions of origin. Subject matter was divided into 2 categories, obstetrics and gynecology, and each category was further subdivided into subspecialties including maternal-fetal medicine, benign gynecology, gynecological oncology, reproductive endocrinology and infertility, and urogynecology.
Studies were characterized by study design. Observational studies included cohort studies, case-control studies, and case series. Studies were also characterized as basic science, review, consensus, systematic review/meta-analysis, randomized controlled trial, new procedure/assay, and other.
Statistical analyses were performed using Stata version 10.1 (StataCorp LP, College Station, TX). The various analyses were performed using the Scopus data. We performed a descriptive analysis using a c 2 test and Fisher exact test for categorical variables and a Wilcoxon rank-sum test for nonparametric continuous variables. We evaluated median citation rates by decade of publication using the Kruskal-Wallis test. An analysis was also performed to compare articles published before and after 1995. This year was selected because it was the median year of publication in both databases.
Results
A total of 47,892 articles were identified in Scopus, and 41,571 articles were identified in Web of Science. Of those, 23,464 articles were cited at least once and 1292 were cited 100 or more times in Web of Science. This information could not be obtained through the Scopus database. Table 1 lists the top-cited articles from both databases in descending order according to the number of citations each received in Scopus. There were 120 articles in total; 80 articles were listed in both databases, whereas each contained 20 unique articles. The top-cited articles were published from 1946 to 2011. The most frequently cited article, which received 2582 citations, was published by Bump et al in 1996. 13 The median number of citations per article was 448 (interquartile range [IQR] , 382e571) with a median of 19 citations per year (IQR, 13e28) ( Table 2 ). The number of citations per year increased each decade of the study period, from a median of 9 (IQR, 7e10) citations per year for publications from the 1940s to 32 (IQR, 26e38) citations per year for publications from the 2000s (P < .001) (Figure) .
Most of the top-cited papers were observational studies (52%) and from US authors (75%). Randomized controlled trials (RCTs) accounted for less than 10% of all articles. Obstetric publications were the most common article category, accounting for 79 of the top-cited papers (66% We performed a 2 time point analysis comparing articles before and after 1995 ( Table 3) . As the Journal's impact factor increased, we observed that the top-cited papers after 1995 were more frequently cited (median 27 citations per year [IQR, 10e17] vs 13 citations per year (IQR, 20e35), P < .001). 133 Papers were also more likely to be randomized (4.8% vs 14.0%, P ¼ .009) and more likely to originate from institutions outside the United States (17.5% vs 33.3%, P ¼ .045).
Comment

Principal findings
In this bibliometric study, we characterized the top-cited articles published Most papers were related to obstetrics topics and were published by authors from the United States. However, as the Journal's influence has increased, we observed that top-cited articles published after 1995 were more frequently cited, consisted of more RCTs, and were more likely to be from international authors. When analyzed by subspecialty, there was an increase in urogynecology publications seen in more recent years.
Results of the study in context
We observed a larger contribution from international authors after 1995. The growing contribution of international authors in American publications is also noted in another bibliometric study. 134 Zhu et al 135 looked at publication trends by Chinese authors in obstetrics and gynecology and showed more Chinese authorship in American journals. This trend may be due to multiple factors, such as changes in funding availability and research support in foreign countries. This trend may also be attributed to increasing availability of American publications online, which has been a major focus of the Journal. 7 Top-cited articles after 1995 were more likely to be randomized controlled trials and were more frequently cited. ajog.org
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This finding likely reflects the growing emphasis of the Journal to publish higher-quality evidence. This may also have contributed to the growing impact of the Journal as reflected in this analysis by higher citation rates.
We also observed an increase in urogynecology publications after 1995, which corresponds with the growth of this subspecialty. The field was established in the 1970s but was expanded with the establishment of an American Board of Obstetrics and Gynecologye approved fellowship in 1995. The first National Institutes of Health request for applications for studies in urogynecology was in 1999. These milestones mirror the increase in citations in the field.
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Research implications
All of the papers in this list are important and worthy of review by practicing obstetrician-gynecologists. Our list includes the paper by Carpenter and Coustan, 16 which established the criteria for the diagnosis of gestational diabetes; the meta-analysis by Crowley 33 that established antenatal corticosteroid therapy as an important intervention in the United States; and the description of urethral support related to incontinence by DeLancey. 27 Publications like these have led to changes in clinical practice and opened doors for further research within the field of obstetrics and gynecology.
A bibliometric analysis of frequently cited papers in obstetrics and gynecology journals was published in 2010.
3 Fortynine of the 100 most frequently cited papers in obstetrics and gynecology were published in the Journal. Although this represented a substantial contribution to the field of obstetrics and gynecology, some of the Journal's influential papers were not included in that analysis but were captured here.
Strengths and limitations
Our study has several strengths. We used 2 respected bibliometric databases. Both Web of Science and Scopus have been used for bibliometric studies. Scopus is the largest abstract and citation database of peer-reviewed literature, whereas Web of Science was the first of its kind and is the most widely used bibliometric database. Neither database is accepted as superior to the other, which is why we used both for our analysis. There are some weaknesses to our study design. The list of top-cited articles was based on the absolute number of citations that articles received. Although this could preferentially favor older articles, nearly half of the topcited papers were published between 1995 and 2011. There are other potential influences that may affect citation rates as well, including the availability of PubMed in 1997, journal and author self-citations, incomplete citing, and omission bias. 3 Another weakness is that influential papers that were not frequently cited were excluded from the database. Some papers from the Journal that have shaped the field were cited only a limited number of times until their findings became well known. This bibliometric phenomenon is referred to as obliteration by incorporation and has been demonstrated in other bibliometric studies. 6 The description of the Papanicolaou smear 137 and the first description of fetal bradycardia 138 are 2 examples of landmark papers in the Journal that have shaped clinical practice but were not cited sufficiently to be included in this analysis. A partial list of other important papers published in the Journal that were not frequently cited was reported by Romero et al 7 and summarized here in Table 4 . While this is not a comprehensive list, it demonstrates that many papers of clinical importance are missed when looking only at citations.
Conclusions
Despite these limitations, this list of top-cited papers provides insight into many of the most important papers in the Journal's history. It provides insight into the Journal's publications that have shaped the scope and practice of obstetrics and gynecology. As the Journal's impact has increased, so has the quality of its publications and its international influence. We look forward to the next century of the Journal's publications.
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